Effect of cadmium on membrane potential in isolated rat hepatocytes.
The effect of cadmium (Cd) on rat hepatocytes upon short term exposure was studied by focusing on the integrity of mitochondria and on the possible consequences of its disturbance, such as alterations in plasma membrane potential and loss of cell viability. Changes in the potential of mitochondrion and plasma membranes were monitored using [3H]triphenylmethylphosphonium (TPMP+) and [14C]SCN- probes, respectively. Isolated rat hepatocytes were exposed to increasing CdCl2 concentrations for short time periods (30-120 min). Cd measurement by atomic absorption showed that the cells efficiently accumulated Cd, as did mitochondria in situ. In CdCl2-treated cultures, it was observed that the release of TPMP+, which revealed a drop in the mitochondrial membrane potential, was time- and concentration-dependent, and that the first significant efflux was caused by a 30-min exposure to 89 microM CdCl2. No significant change in plasma membrane potential, as judged from the increase in the uptake of SCN-, was detected after 30 min, suggesting the greater precocity of the mitochondrial attack. Finally, the release of lactate dehydrogenase (LDH) occurred only after 2 h of exposure, reflecting ultimate stages of cell injury induced by Cd. These results suggest that Cd induces an alteration in mitochondrial function in hepatocytes which may lead to the loss of plasma membrane potential and cell viability. The study therefore adds further evidence of the role of mitochondria as primary targets in Cd-induced cytotoxicity.